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[57] ABSTRACT 

A sensing device is connected to one of the winding terminals 
of an electric motor and a measure of the winding resistance is 
effectively determined by the value of current flowing through 
the terminal. If the winding resistance is too low for safe 
operation of the motoi" as might result from moisture in the 
motor, a control signal is generated by the sensing means 
which in turn will operate an indicating device to advise 
operators not to apply the main power source to the motor. 
The same control signal may be utilized to open a switch in the 
main powerline and thus prevent application of power of the 
motor until such time as the motor is in a safe condition for 
operation. 

1 Claims, 2 Drawing Figures 



I 




6/24/04, EAST Version: 2.0.0.29 



PATENTEOAPR 1 1 1972 



3.656,136 




INVENTOR, 
DARRELL J. BLAIR 



ATTORNEYS 



6/24/04, EAST Version: 2.0.0.29 



3,656,136 

1 2 

ELECTRICMOTORWITHSAFETVSENSINGDEVICE Auxiliary power for operating the sensing means may be 

. derived from the main power leads in the control panel 1 1 as 

This invenuon relates gencraUy to clectnc motors and more indicated by the lines 16. Branch output (eads 17 in narallel 

particularly to large el«;tncal power motors in combination from the connections to the indicator 15 may pass into the 

with a safety sensing device for preventing application of 5 conUol panel to open the circuit to the motor in response to 

power to the motor if it is m an unsafe condiuon for operation. operation of the sensing means. 

BACKGROUND OF THE INVENTION* Referring now to FIG. 2, further details of the circuit con- 
nections will be described. As shown, the input main power 

In large industrial type electric motors such as used for driv- ^ source 12 coimects through lines LI. L2, and L3 to terminals 

ing oil pumps, irrigation pumps and the like certain conditions Tl, T2 and T3 respectively for the motor windings of the 

arise which makes it unsafe to operate the motor. The motors motor 10. A main switch or master switch M.S. also 

in question generally range from 10 to 30 horsepower and are designated by the numeral 18 is provided in the various lines 

often located in an environment in which moisture can collect within the control panel 1 1 . This main switch may be manually 

within the motor when it is shut down. The presence of such j 5 operated to apply full power to the motor 10 when closed, 

moisture on a cold motor seriously reduces the resistance of In accord with a feature of the present invention there is 

the windings so that if full electrical power is applied all of a also included a further control switch 19 operable by a relay 

sudden, damage to the motor can occur. 20 in the main po^yerlines. The relay 20 in turn connects to the 

In addition to the foregoing, the windings of the motor itself leads 17 from the sensing means through a control switch 2 1 . 

may become impaired as could occur if adjacent txirns short 20 Referring to the lower left portion of FIG. 2, auxiliary power 

circuit as a result of insulation wear. In this event the re- for the sensing means is derived by leads 16 from any two of 

sistance of the windings is lowered and fuU application of the three Imes. This energy passes through transformer 22 and 

starting power can damage the motor. is thence rectified by a rectifier 23 to provide a source of DC 

It would be desirable to provide some type of device in com- current. This current passes through a current detector 24 and 

bmation with such industrial type motors capable of indicating 25 thence to the line 14 connected to the terminal T3 of the 

whether or not the motor was in a safe condition before the motor 10. A reference ground 25 is provided in the current 

mam power source is connected to the motor. With such a detector and this reference ground corresponds to a ground 

device, senous damage to a motor which might temporarily be 26 for the chassis or casing of the motor 10. 

in an unsafe condition such as can result from the coUection of The circuit is completed by providing a variable resistor 27 

moisture, could be avoided. 30 in the sensing line 14 which enables adjustment of current into 

BRIEF DESCRIPTION OF THE PRESENT INVENTION: this line passed through the terminal T3. 

With the foregoing in mind, the present invention contem- OPERATION 

plates a simple sensing device in combination with a motor for . With specific reference to FIG, 2, assume first that the 

providmg an mdication of whether or not the motor is in a safe sensing means 13, associated indicator 15 and control switch 

condition for apphcation of full power. . 19 are not in the circuit. In this event, the motor 10 may be 

In accord with the mvention. the sensmg device includes an started or stoped at wUl by throwing the master switch 18 

auxiliary source of electrical cncr^^ and is connected to one of between its closed and opened positions. Should any moisture 

trnnol%. T^^fn!, '^"^^'^rt I ^"'f ./t"^^"^ « .P^*'^ 40 have accumulated in the motor during a period when it was 

hrough the termmal and If the value of this current is more not operating, the resistance between the windings and ground 

It IS known that the resbtance of „,ay have been reduced to an extent that full fpplication of 

n thTmoT^^^^^^^ P°^«' ^"1^ ^^riously damage the motor. In other insUnces. 

n h. rrntt H tH 'Tl'^''^:^ generatedin response should the motor include defective coils in its windings which 

to the current and this control signal can^be utihzed to mdicate 45 would result in a reduced resistance or should there be other 

either an unsafe condition or a safe condition depending upon ^ypes of short circuits, full application of powerrth^^^^^^^ 

the value of the current. An operator would also result in serious d^age, ^ 

A^uXrt^^^^^^^^ n Thesensingmeansinaccordwkhthisinventionincombina. 

A further feature of Oie mvention contempla es ac ually ^^^^ ^^^^ ^j,, inadvertent application of 

opening the power circuit to the motor by^operating^sui^^^ 50 power to the motor when it is in an uS^c^^^^^^^^ 

switch means m response to the contro signal developed in considering now the sensing me~ being con- 

^ > ^"^8™.' b^possMc „ected into the circuit as shown in HG. 2. TaLi^Zow^ 

tostartthemotoruntUitsunsafecondmoniscorrected. derived through the line 16. transformer 22, and recT^^^^^^^ 

BRIEF DESCRIPTION OF THE DRAWINGS 55 generates a small current which is passed by the current detec- 
tor through the variable resistance 27 and sensing lead 14 to 

A better understanding of the invention will be had by now one of the terminals for the windings of the motor 10 In the 

refenng to one embodunent thereof as iUustrated in the ac- example chosen for iUustrative purposes, the terminal T3 is 

companymg drawings in^which: selected. The current detector 24 itself includes any suitable 

FIG. 1 is a sunple block diagram of an mdustnal type motor means for generating a control signal in response to a certain 

in combinauon with the sensmg device of the present inven- value of current existing in the sensing line 14. For example, if 

« . A * 'I A ' V -1- 1 . , . the current in the line 14 is extremely smaU; that is, falls below 

Jit nne f i T ^''^ "'P^^" ^'^"^ ^^"^ ^ "^^^^ the resistance of the wind, 

ing the operation of the mvenuon. ing T3 is at a proper value, a signal could be generated which 

DETAILED DESCRIPTION OF THE INVENTION: would actuate the indicator iS to advise personnel that the 

motor was in a safe condition to apply power. In this case, the 

Referring to FIG; 1 , there is shown an industrial motor 10 to same signal could be used to energize a relay coil 20 and close 

which a main source of electrical energy may be supplied the control switch 19 as shown in its solid line position, this 

through a control panel 1 1 receiving power at input terminals control switch under such circumstances normally being open 

12, NormaUy, the source of electrical energy will be 440 volt 70 The operator could throw the master switch 18 and apply fijli 

three-phase power. In accord with the invention, there is pro- power to the motor knowing that it is in a safe condition, 

vided in combination with the motor a sensing means 13 con- In the event tiiat moisture had collected in the motor result- 

nected as by a sensing lead 14 . to one of Uie windings of the ing .in a lowered resistance in the windings, tiicn the current 

motor 10.: An indicator whichimay comprise eitiier an audio or flow in die sensing line* 14 would be increased beyond the 

visual signal IS connects to.the sensing means as shown. 75 given value and the indicating means 15 de-energized along 
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with the relay coil 20 to open the control switch 19. Lack of an 
indication would thus advise the operator that the motor was 
in an unsafe condition. In fact, with the control switch 19 and 
relay 20 as a part of the circuit, it would not be possible for the 
operator to apply full power to the motor. It should be un- 
derstood, however that the provision of the control switch 19 
and associated relay is merely an optional feature, the indica- 
tor IS itself being sufficient in many cases to advise the opera- 
tor whether to apply power or not. 

Alternatively, the current detector could generate a control 
signal only if the current in the line 14 is greater than some 
predeterminied value thereby indicating a lowered resistance 
in the winding. In this event, the control signal would energize 
the indicator 15 and a suitable audible or visual signal would 
be provided showing that the motor was in an unsafe condition 
to operate. If the control switch 21 is closed to incliide the 
relay 20 and associated control switch 19 in the circuit, the 
presence of the control signal would open the control switch 
which would be a normally closed switch thereby preventing 
application of power to the motor 10. 

In order to provide fail-safe conditions, it would be prefera- 
ble to have the control signal generated only in response to 
current in the sensing line 14 being less than some given value 
sp that a positive indication is provided by the indicator 15 ad- 
vising the operator that the motor is in a safe condition to 
apply full power. It should be understood, however, that either 
arrangement falls within the scope of the present invention. 

The specific circuit in the current detector 24 for generating 
the control signal in response to a value of current in the 
sensing line 14 may take any of many available forms clearly 
known to those skilled in the art. Thus, a voltage will be 
present dependent upon the current flow in the sensing line 14 
which voltage may be used to trigger a transistor between an 
off and on condition depending upon the value of the voltage. 
Adjustment of the particular value of current for causing a 
control signal to be generated can be effected by the variable 



resistance 27 which in affect varies , the total resistance 
between the detector and ground through the winding con- 
nected to the terminal T3. The same adjustment can be util- 
ized to adapt the device to motors having different winding 

5 characteristics. 

From the foregoing description, it will thus be evident that 
the present invention has provided a simple and reliable 
sensing device for use in combmatibn with industrial type mo- 
tors wherein various hazards heretofore asspciiated with the 

10 operation ofsuch motors can readily be overcome. 
What is claimed is: . 
1. An electric motor having multiple windings; motor ter- 
minals on said windings; a control panel for connecting a main 
power source of a.c. electrical energy to said motor terminals; 

1 5 sensing means including an auxiliary source of electrical ener- 
gy derived from said main power source and including a trans- 
former and rectifying means, said sensing means being con- 
nected to oiie terminal of said motor terminals when said 
motor is disconnected from said main power source and 

20 responsive to a given current flow through said one terminal to 
generate a control signal in accordance with the resistance 
value of the windings connected to said one terminal; indicat- 
ing means responsive to said control signal for advising operat- 
ing personnel whether or not said motor is in a safe condition 

25 to apply the main power source to said motor; and control 
. switch means between said main power source and said ter- 
minals including a relay responsive to said control signal to 
coimect or disconnect said main power source to said motor 
terminals depending respectively on whether the resistance of 

30 said windings is such that said motor is in a safe or unsafe con- 
. dition for operation, said sensing means Including a current 
control means enabling adjustment of said given value of cur- 
rent for a given resistance value of said windings so that said 
sensing means can operate in combinatibn with motors of dif- 

35 ferent wmding characteristics. 
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